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© Transmission countershaft rotary bearing shim. 

© An improved motor vehicle countershaft type 
transmission (100) is provided in which a rotary shim 
member (200) is employed to rotational iy advance 
through a threaded opening (39) in an external cover 
plate (38) to engage and minimize end-play of the 
countershaft to the extent desired and then be re- 
leasably locked at the selected rotational position by 
means such as a retainer (40) having one end that 
engages a depression (30) in the exposed end of 
shim member (200) and an opposite end that is 
releasably secured to cover plate (38). 
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INTRODUCTION 

This invention relates generally to a shim for 
adjusting end play of a motor vehicle change gear 
transmission countershaft bearing assembly and 
more particularly to an improved rotary shim mem- 
ber that is able to be rotationally advanced against 
the bearing to minimize end play to the extent 
desired and then be releasably locked to hold the 
shim at the selected rotational position. 

BACKGROUND OF THE INVENTION 

The use of one or more countershafts in heavy 
duty motor vehicle change gear transmissions to 
increase gear ratio availability is well known in the 
art and of which examples may be seen in United 
States Patents 4,027,756 and 4,104,928, the disclo- 
sures of which are included herein by reference. 
Such countershafts carry gears that are driven and 
selectively drive the mainshaft gears. Such coun- 
tershafts are rotationally supported on the transmis- 
sion housing by bearing assemblies (commonly 
tapered roller bearing assemblies) with the inner 
race of the bearing being commonly press-fit onto 
the countershaft adjacent its opposite ends with the 
outer race being disposed and axially movable 
along a bore in the transmission housing. 

Since it is essential to keep axial movement of 
the shaft to a minimum to prevent bearing and/or 
gear tooth wear and breakage, varying thickness 
shim discs having commonly been employed in the 
past to fill the gap in the housing bore between the 
outer race and an external cover plate covering the 
bore opening to control end play of the bearing 
assembly and of the shaft itself. 

The use of such shim discs requires costly 
inventory of discs having varying thicknesses and 
even then one may not be able to effect the 
closeness of fit desired in addition to the fact that 
the shim discs cannot be adjusted for wear without 
the costly and time consuming task of having to 
remove the cover plate. 

The present invention replaces such shim 
discs with a rotary shim member that can be 
rotationally advanced against the bearing assembly 
to minimize end play to the extent desired and 
then be releasably locked at that rotational position 
until readjustment is required at which time the 
rotary shim is released and rotationally advanced 
to a new rotational position and then again releas- 
ably locked at the new position. 

The use the threaded members to control end 
play of bearing assemblies is known and can be 
found for example in United States Patent 
4,229,017, the disclosure of which is included here- 
in by reference and in which a threaded bolt op- 
tionally having a lock nut is used to prevent axial 



movement of a bearing assembly on a vehicle 
suspension king pin. Another example can be 
found in United States Patent 4,033,644, the disclo- 
sure of which is included herein by reference, 

s where a threaded device is used to compress 
Belville washers against a bearing assembly on a 
motor vehicle axle. Such devices however fail to 
include the rotational position locking member as 
an integral part of a rotary shim member and no 

io one prior to the present invention recognized the 
great advantage in providing a threaded opening 
through the countershaft cover plate so as to en- 
able the use of a threaded rotary shin member to 
minimize end play of the shaft bearing assembly to 

75 the extent desired without having to remove the 
cover plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 FIGURE 1 is a partial central cross-sectional 
view of a motor vehicle change gear transmis- 
sion 100 having a countershaft 6; 
FIGURE 2 is a side elevation of a rotary shim 
member 200 used to control end play of a 

25 bearing assembly rotationally supporting shaft 6 
of FIGURE 1; 

FIGURE 3 is a right side view of rotary shim 
member 200 of FIGURES 1 and 2 taken along 
view line 3-3 in FIGURE 1; and 
30 FIGURE 4 is a left side view of rotary shim 
member of FIGURE 2. 

DESCRIPTION OF SOME PREFERRED EMBODI- 
MENTS 

35 

Change gear transmission 100 of FIGURE 1 
has a mainshaft 2 journaled for rotation on trans- 
mission housing 14 by means of bearing assembly 
50 which commonly is a tapered roller bearing 

40 assembly due to both radial and axial thrust forces 
imparted upon shaft 2 during operation of the 
transmission. Mainshaft 2 is rotated by the vehicle 
engine while the engine is coupled thereto by a 
suitable clutch mechanism. 

45 Mainshaft 2 carries change gears such as gear 

2 that drive or are rotationally driven, as the case 
may be, by change gears carried by countershaft 6 
that is journaled for rotation on housing 14 in 
substantial parallel relationship to mainshaft 2 as 

so shown in FIGURE 1 . 

The bearing assembly rotationally supporting 
countershaft 6 has an inner race 8 that characteris- 
tically is press-fit onto a shoulder such as shoulder 
16 of shaft 6. The bearing assembly has a plurality 

55 of tapered rollers 10 that roll about the inner sur- 
face of outer race 12 that is disposed within and 
axially movable along bore 20 of housing 14. Here- 
tofore, the external open end of bore 20 has been 
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covered with a cover plate after having placed shim 
discs about shaft 6 to fill the gap between outer 
race 12 and the cover plate to minimize end play 
of shaft 6 and the bearing assembly as previously 
described. 5 

In accordance with the present invention, a 
rotary shim member 200 is used to control end 
play of the bearing assembly supporting shaft 6. 
Rotary shim member 200 is received into bore 20 
through a threaded opening 39 through external w 
cover plate 38 that is secured to housing 14 by 
suitable fasteners. 

Rotary shim member 200 has a substantially 
cylindrical wall 18 about which an external threaded 
section 36 is disposed between a first end having 15 
an annular surface 24 adapted to engage outer 
race 12 and a second end having means such as a 
hexagonal nut head 28 enabling a conventional tool 
such as a wrench to be used to rotate rotary shim 
member 200 within bore 20. The second end of 20 
shim member 200 also has means for enabling the 
shim member to be releasably locked at a selected 
rotational position of which a preferred embodiment 
is provided by having at least one depression 30 in 
the second end that cooperates with a retainer 40 25 
to secure member 200 in a desired rotational posi- 
tion as hereinafter described with respect to FIG- 
URE 3. 

Although shown as a male nut head 28, other 
means may be employed that enable one to use a 30 
tool to rotate shim member 200 such as having a 
female depression in the second end for engage- 
ment with an Allen wrench or the like. 

Rotary shim members made in accordance 
with the present invention preferably include a re- 35 
siliant lubricant, sealing member such as an 
elastomeric w O"-ring 34 shown in FIGURE 1 that is 
preferably contained in annular groove 44 in the 
outer surface of wall 18 between the first end and 
threaded section 36 of shim member 200 shown in 40 
FIGURE 2. "O n -ring 34 is adapted to compress 
against the wall of housing 14 surrounding bore 20 
to prevent leakage of lubricant such as transmis- 
sion oil contained within housing 14 to lubricate 
bearings and gears and the like. 45 

Rotary shim members made in accordance 
with the invention preferably further include a pas- 
sageway or access through the second end to 
enable insertion of a dial indicator or the like that 
contacts the end of the countershaft to provide a 50 
numerical indication of end play as the countershaft 
is moved back and forth or to enable transfer of 
lubricant into cavity 22 of shim member 200 sur- 
rounded by wail 18 in which case the passageway 
is preferably threaded to receive a lubricant fitting 55 
such as a zirk fitting commonly used to transfer 
grease and the like under pressure to lubricate the 
countershaft bearing assembly. 
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As can be seen in FIGURE 1. rollers 10 of the 
bearing assembly are positioned at the entrance 
way into cavity 22 and thus are exposed to trans- 
mission oil contained within housing 14. Preferably, 
the passageway through the second end passes 
through the center of the means such as nut head 
28 for rotating shim member 200 such as threaded 
passageway 48 shown in FIGURE 3. 

Thus, as shim member 200 is rotationally ad- 
vanced through threaded opening 39 in cover plate 
38, the end of shaft 6 progressively enters cavity 
22 as annular surface 24 moves axially towards the 
viewer's left and utlimately engages outer race 12 
as shown by the arrows in FIGURE 1 and urges it 
towards the viewer's left in the amount deemed 
necessary to minimize end play of shaft 6 and the 
bearing assembly rotationally supporting shaft 6. 

As shown in FIGURE 2, annular surface 24 of 
rotary shim member 200 may further include at 
least one and preferably a plurality of a circum- 
ferentially equi-spaced array of radially extending 
slots 46 therein as shown in FIGURE 4 that allow 
transmission oil within housing 14 to draw into 
cavity 22 from the back side of bearing 10. Slots 
such as slots 46 can be effective in reducing the 
circumferential length of annular surface 24 actually 
engaging outer race 12. 

A preferred embodiment of the means by 
which one is able to releasably lock rotary shim 
member 200 in a desired rotational position is best 
illustrated in FIGURE 3 where the second end of 
shim member 200 includes at least one and prefer- 
ably a plurality of depressions 30 disposed in a 
substantially circular array and spaced substantially 
equidistant from each other. Depressions 30 are 
adapted to receive an end of retaining member 40 
therein having an opposite end that is secured to 
cover plate 38 by means of a suitable fastener 
such as bolt 42 of which both have been previously 
described with respect to FIGURE 1. 

In operation, retaining member 40 is absent or 
at least clear of depressions 30 while rotary shim 
member 200 is rotationally advanced axially 
through opening 39 through cover plate 38 until 
annual surface 24 engages and presses against 
outer race 6 in the amount deemed necessary to 
minimize end-play to the extent desired at which 
axial position rotational position retainer 40 is in- 
serted into the depression 40 in registration with 
the location at which the opposite end of retaining 
member 40 is then secured to cover plate 38 to 
releasably lock rotary shim member 200 at the 
rotational position selected. 

In practice, rotary shim member 200 is prefer- 
ably backed off a quarter turn from its most axial 
advanced position to provide desired end play. 

Claims 
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An improved vehicular change gear transmis- 
sion (100) having a countershaft (6) having an 
end journaled for rotation by a bearing assem- 
bly having an outer race (12) axially movable 5 
along a transmission housing bore (20), the 
improvement characterized by said bore (20) 
covered by an end plate (38) therethrough in 
substantial coaxial alignment with the housing 
bore (20) and operative to threading ly receive io 
a rotary shim member (18) therethrough that 
upon rotation is adapted to advance and en- 
gage the outer race (12) and position the bear- 
ing assembly axially along the bore (20) in a 
manner effective to minimize end play of the 75 
bearing assembly to the extent desired, said 
shim member (18) having; 

a substantially cylindrical wall having a 
threaded section (36) disposed on the outer 
surface thereof between a first end and a sec- 20 
ond end thereof and adapted to threadingiy 
engage the cover plate opening threads, 

said first end having an annular surface 
(24) adapted to engage the bearing assembly 
outer race (12) and surrounding entrance way 25 
into a cavity (22) within the rotary shim mem- 
ber (18) operative to progressively receive an 
end of the countershaft (6) thereinto upon rota- 
tional advancement of the annular surface (24). 
towards the bearing assembly outer race (12), 30 
and 

said second end having means for en- 
abling rotation of the rotary shim member (18) 
by a tool and further having rotational position 
locking means for releasably locking the shim 35 
member in a selected rotational position. 

The transmission (100) of claim one wherein 
rotary shim member (18) further includes resil- 
ient sealing means for sealing lubricant within aq 
the transmission housing (14) and having at 
least one radially extending slot (46) therein 
operative to enable transmission fluid within 
the transmission housing (14) to drain into the 
shim member cavity (22). 45 

The transmission (100) of claim 1 wherein the 
rotary shim member (18) includes an annular 
groove in the outer surface thereof between 
the first end and the threaded section and a 50 
resilient "o"-ring (34) is disposed in the 
groove. 

The transmission (100) of claim 1 wherein ro- 
tary shim member (18) second end includes a 55 
passageway (48) operative to provide access 
into the cavity. 



5. The transmission (100) of claim 1 wherein the 
rotary position locking means comprises at 
least one depression (30) in the rotary shim 
member second end adapted to receive and 
end of a retaining member (40) therein having 
an opposite end securable to the cover plate 
(38). 

6. The transmission (100) of claim 5 wherein the 
rotary shim member (1 8) has a plurality of the 
depressions (30) disposed substantially cir- 
cumferentially equidistant from each other in a 
substantially circular array. 

7. A shim assembly for controlling end play of a 
bearing assembly rotationally supporting an 
end of a vehicular transmission countershaft 
(6) in a transmission housing bore (20), said 
bearing assembly having an outer race (12) 
axially movable along the housing bore (20), 
and said shim assembly comprising; 

a cover plate (38) secured to the housing 
(14) and having a threaded opening (39) there- 
through in substantial coaxial alignment with 
the housing bore (20), 

a rotary shim member (18) having a sub- 
stantially cylindrical wall having a threaded 
section (36) on the outer surface disposed 
between a first end and a second end thereof 
and adapted to threadingiy engage the cover 
plate (38) opening threads, 

said first end having an annular surface 
(24) adapted to engage the bearing assembly 
outer race (12) and surrounding an entrance 
way into a cavity (22) within the rotary shim 
member (1 8) operative to progressively receive 
the end of the countershaft (6) thereinto upon 
rotational advancement of the annular surface 
(24) towards the bearing assembly outer race 
(12), and 

said second end having means for en- 
abling rotation of the rotary shim member (1 8) 
by a tool and rotational position locking means 
for releasably locking the rotary shim member 
(1 8) in a selected rotational position. 

8. The shim assembly of claim 7 wherein the 
rotary shim member (18) further includes resil- 
ient sealing means for sealing lubricant with 
the housing (14). 

9. The shim assembly of claim 8 wherein the 
rotary shim member (18) includes an annular 
groove in the outer surface thereof between 
the threaded section and the first end a resil- 
ient "o"-ring (34) is disposed in the groove. 

10. The shim assembly of claim 7 wherein the 
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. rotary shim member (18) second end includes 
a passageway (48) operative to provide access 
into the cavity (22). 

11. The shim assembly of claim 7 wherein the 5 
rotary position locking means comprises at 
least one depression (30) in the rotary shim 
member (18) second end adapted to receive 

an end of a retaining member (40) therein 
having an opposite end securable to the cover w 
plate (38). 

12. The shim assembly of claim 11 wherein the 
rotary shim member (18) has a plurality of the 
depressions (30) disposed substantially cir- 75 
cumferentially equidistant from each other in a 
substantially circular array. 

13. The transmission (100) of claim 1 wherein the 
means for enabling rotation of the rotary shim 20 
member (18) includes a passageway (48) oper- 
ative to enable lubricant transfer into the cavity 

(22) therethrough. 

14. The shim assembly of claim 7 wherein the 25 
means for enabling rotation of the rotary shim 
member (18) includes a passageway (48) oper- 
ative to enable access into the cavity (22). 

30 
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